This article reviews the literature on exchange rate pass-through in emerging markets with a special focus on the burgeoning empirical research. The literature has overwhelmingly agreed on the recent decline in the pass through in low inflationary environment after the adoption of inflation targeting in many countries. However, the empirical evidences also suggest varying degrees of the pass-through depending on the size and direction of exchange rate changes. Finally, researches on the exchange rate pass-through on disaggregated price indices or the differential pass-through due to the source of exchange rate changes are becoming promising research strands for the estimation of the pass through.
Introduction
The aim of this paper is to provide an overview of the literature on exchange rate passthrough (ERPT) in emerging markets. Although in recent years there is a burgeoning empirical research on various aspects of the ERPT, the focus of this paper will be on the ERPT to consumer prices in emerging markets as it is the one of the most relevant indicator for inflation in these economies. Therefore, this paper contributes to the literature by surveying the empirical researches on the ERPT in emerging markets in a country-wise comparison approach.
ERPT can be simply defined as the extent to which changes in exchange rate are reflected in domestic prices (import, producer, and consumer prices). In theory, ERPT could be complete or incomplete, or even zero. In the case of complete pass-through (i.e. producer currency pricing (PCP)), prices in importing country are set and are sticky in producer's (exporter's) currency.
Therefore, changes in the exchange rate elicit equi-proportionate changes in domestic currency. rate pass-through, Hau (2002) , Kohlscheen (2010) , and Ozkan and Erden (2015) argue a lower pass-through in more open economies.
It is widely accepted that ERPT is low in low inflationary environments (Taylor (2000) , Gagnon and Ihrig (2004) , and Choudhri and Hakura (2006) ). In a seminal paper, Taylor (2000) explains the link between inflation and pass through using a model of firm behavior with staggered price setting and monopolistic competition. If agents perceive exchange rate changes temporary, then they would not change their prices but rather reduce their mark-ups temporarily and wait until the shock disappears. However, if agents believe that the shock is permanent, then they would change their prices. As higher inflationary regimes tend to have more persistent and permanent shocks, the degree of the pass-through would be higher in such regimes. Low inflation and monetary policy that contributes to low inflation have led to low pass-through by changing the expected persistency of cost and price changes. Therefore, maintaining a low and stable inflation has brought about a low ERPT, which in turn contributes to low inflation. Testing
Taylor' hypothesis for a panel of 71 countries for the time period of 1979-2000, Choudhri and Hakura (2006) find strong evidence of positive and significant association between pass-through and inflation. Edwards (2006) compares the degree of ERPT before and after inflation targeting for selected developed and developing countries. The results indicate a substantial decline in the pass-through after the adoption of inflation targeting. Also Devereux and Yetman (2010) argue that sticky prices represent a key determinant of low exchange rate pass-through. In a panel study of 15 emerging countries, Lopez-Villavicencio and Mignon (2016) reveal that inflationary environment matters in the sense that declining ERPT is evidenced with more stable and antiinflationary environments. Coulibaly and Kempf (2010) suggest that the inflation targeting in emerging countries has helped to reduce the pass-through to various price indexes and the contribution of exchange rate shocks to price fluctuations declines after the adopting inflation targeting.
Another important determinant of ERPT, also related to inflation, is the credibility of monetary policy. With a credible monetary policy, a central bank can anchor inflation expectations to the inflation target and make it less sensitive to external shocks including exchange rate shocks. Therefore, well-anchored inflation expectations due to monetary policy credibility limit the degree of the pass-through to domestic prices. Lopez-Villavicencio and Mignon (2016) highlights the role of central bank transparency on achieving low ERPT.
Volatility of exchange rate could also have sizable impact on the degree of the passthrough. Similar to the openness, the impact of the volatility could be either positive or negative.
On the one hand, high volatility in exchange rate might make importer more reluctant of frequent price changes and more willing to adjust markups, thus reducing the pass-through (Floden and Wilander (2006) , Przystupaa and Wrobel (2011) ). On the other hand, Campa and Goldberg (2005) and Kohlscheen (2010) show a positive association between exchange rate pass-through and exchange rate volatility.
In a recent paper, Kılınç et. al (2016) show that the impact of exchange rate volatility magnifies in countries with large current account deficits. Concerns about financing of higher current account deficit increase vulnerability of these countries to exchange rate movements.
Comparing two countries with low current account deficit (i.e. Korea, and Mexico) to two countries with high currency account deficit (i.e. Turkey and Indonesia), the empirical evidence indicate that while in the former group the degree of ERPT was quite low, it was significantly higher for the latter group. Therefore, larger current account deficit magnifies the pass-through of exchange rate changes to domestic prices.
The degree of the pass-through also varies and becomes asymmetric depending on the size and direction of exchange rate movements. Such asymmetries could happen for different reasons. For instance, the fact that prices are rigid downward, which means that prices decrease to a lesser extent when the exchange rate appreciates then they increase when the exchange rate depreciates is a potential reason for the asymmetric pass-through. Furthermore, menu cost can explain part of the asymmetric pass-through with respect to the magnitude of exchange rate movements. Firms can absorb small exchange rate changes (smaller than menu cost) in their margins, but reflect in prices exchange rate changes exceeding a threshold (larger than menu cost). Campa and Goldberg (2002) suggest that the composition of import has sizable impact on the degree of the pass-through. They show that if a country shifts the content of its trade from industries with high pass-through elasticities into industries with lower elasticities, the country's aggregate import pass-through will decline. Commodities and raw materials are more sensitive to exchange rate changes than manufactured goods as manufactured goods have relatively more rigid prices and are less responsive to exchange rate shocks. Therefore, exchange rate pass-through is expected to be higher in countries in which import is composed mainly of raw materials and commodities compared to countries in which the share of raw materials and commodities in import is low.
Substitutability between importing goods and domestically produced goods can impact the degree of the pass through (Menon (1996) ). If the degree of substitutability is low, then importing firms can determine the price of goods without much concern about their market share.
However, in the case of close substitutes, importing firms would be cautious about their market share and therefore, would not reflect the whole exchange rate changes into their prices in case of local currency depreciations.
The level of dollarization in an economy also contributes to the degree of the passthrough. The empirical literature has clarified that the pass-through from exchange rate to consumer prices is higher in highly dollarized economies (Reinhart et al. (2014 ), Carranza et. al. (2009 ), and Sadeghi et. al. (2015 ). An argument for this view is that in a highly dollarized economy, services and non-tradable goods are priced in foreign currency in addition to tradable sector. Therefore, exchange rate changes are passed to domestic prices through a broader set of goods in a highly dollarized economy than in a less-or non-dollarized economy.
Using 10 specific products across 76 countries for the time period of 1990 , Frankel et. al (2012 show that the significant determinants of exchange rate pass-through are per capita income, bilateral distance, tariffs, country size, wages, long-term inflation, and long term exchange rate variability. Among these factors, the two most important are distance and per capita income. The paper further argues that (i) the more heavily foreign firms outnumber domestic firms, the higher the degree of the pass through, (ii) the low real cost of retail service as a fraction of the value of the products should be considered another possible explanation of higher pass-through in developing countries.
Econometric Methods
This section compares the distinctive econometrics methods utilized in estimating ERPT.
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The existing empirical literature in measuring ERPT utilizes two econometric methods: (i) single equation method, and (ii) vector autoregressive (VAR) method. However, the underlying assumptions and drawbacks of each method are different. Due to these differences in these distinctive econometric methods, the resulting ERPT measures, indeed, are not directly comparable.
The single equation method, assumes that prices are a linear function of exchange rate and some other variables. There are some drawbacks of the single equation method. The first drawback is that it does not take into account the endogeneity issue that inflation may affect exchange rate. Second, in such models, no evolution of ERPT over time can be traced upon a shock to exchange rate. Third, the single equation model specified in differences, omit possible long-run relationships. If a long-run cointegration relationship between level variables exists, then the single equation model is misspecified and the estimated ERPT will be biased. On the other hand, a distinct feature of the single equation model is that, in such models it is straightforward to test for asymmetry and non-linearities in ERPT as these issues recently receive growing importance in the literature.
The VAR method is the most commonly used one for the estimation of ERPT because it remove possible endogeneity problem between inflation and exchange rate by allowing a dynamic feedback between the two variables. Furthermore, it allows for simultaneous estimation of the pass-through along the distribution chain from the import/producer prices to the consumer prices. The VAR model also provides the flexibility to track the evolution of the pass-through over time. This is particularly important in that the speed and the duration of pass-through provide valuable information for short-and medium-term inflation forecasting. The ERPT in the VAR method is measured as the cumulative response of price to a unitary exchange rate shock to the system. Despite of its extensive usage in the empirical literature, the VAR method also contains some drawbacks. Among these, the most important one is the order of the variables. Standard recursive VAR model with cholesky decomposition is sensitive to the order of variables. This requires ordering variables according to their relative exogeneity, with the most exogenous variables placed at the top and the least exogeneous ones at the bottom. However, with structural non-recursive VAR model, this restriction can be relaxed. Another important drawback of the VAR models is that it is difficult in such models to analyze asymmetries and non-linearities in ERPT whereas with single equation models, estimations of asymmetric and non-linear ERPT are easier.
Empirical ERPT in Emerging Economies
This section presents the empirical evidence on the ERPT in emerging economies. The burgeoning empirical research on emerging markets covers both single country or pooled and panel studies using different econometric specifications and different time periods for the estimation of the pass-through. Table 1 provides a detailed summary of the empirical findings for the ERPT in emerging markets, while Figure 1 compares the latest estimates for the countries.
4.1.Pooled Empirical Studies
Kohlscheen (2010), using a VAR model, examines the extent to which exchange rate changes are reflected in consumer prices for some countries during their floating exchange rate regimes (mostly starting from late 90s). The results of the paper suggest that the estimated passthroughs are higher for countries with greater nominal exchange rate volatilities and countries that trade more homogeneous goods. The estimated pass-throughs after one year are 0.32 for For some new members of the European Union, Maria-Dolores (2010) estimates the ERPT to both import and consumer prices. As expected, the degree of pass-through is larger for import prices than the consumer prices. The long-run pass-throughs are 0.17 for Czech Rep., 0.49 for Hungary, and 0.24 for Poland. For the same countries, Vonnak (2010) also concludes that a one percent depreciation of local currency increases consumer prices by 0.2 and 0.3 percent by the end of the first and second years in these three economies, respectively.
4.2.Country-Specific Empirical Studies
In the remaining part of this section, I will cover country-specific studies. Countryspecific studies are important in the sense that contrary to panel studies, they target a single country and take into account country-specific features that could affect the degree of the ERPT.
It is not feasible integrating these country-specific features in more general econometric frameworks utilized for multi-country studies. (2000)'s claim that the ERPT is endogeneous to inflation environment. The results indicate that when inflation is above the threshold, the long-run ERPT is about 0.39; whereas if inflation is below the threshold, the long-run ERPT is almost zero. Non-linear mechanism of the ERPT in Brazil is also investigated by Correa and Minella (2010) where the non-linearity from the perspectives of business cycles, size of the exchange rate changes, and low and high volatility of exchange rate are considered. Their findings indicate that: (i) when the economy is below the threshold the degree of ERPT is zero, while it is around 9% when the economic activity is higher than the threshold; (ii) in the case of large depreciations, the ERPT is estimated around 11% while for small depreciations, it is zero; and (iii) during the low volatility periods, the ERPT is 80% while it is not different than zero for high volatility periods.
In the case of Chile, in a recent paper Justel and Sansone (2015) In recent years, the ERPT is widely discussed in the literature for the Mexico. Espada Peóna and Brindisb (2014) find that the degree of the pass-through declines along the distribution chain and that the size of the pass-through to import, producer, and consumer prices are 0.91, 0.17, and 0.02, respectively after 6 months. The low degree of the pass-through in Mexico coincides with period in which the country has been experiencing low inflation levels as a result of inflation targeting monetary policy. Contrary to these studies, Aleem and Lahiani (2014) investigate the non-linearities in the exchange rate pass-through to domestic prices taking into account an endogenously determined threshold level of inflation rate. Their result indicates that when inflation is above the threshold level, the pass-through becomes significant, and when the inflation rate is below the threshold level, the pass-through is insignificant. Odria et. al. (2012) empirically test whether the exchange rate pass-through into domestic prices changed since the adoption of inflation targeting in Peru. By comparing pre-and post-IT time periods, the results reveal that the decision to adopt inflation targeting has decreased the size of the pass-through by 86% in the long run. A similar conclusion is reached by Winkelried (2014) , where the evolution of the ERPT is analyzed through a rolling window. The long-run pass-through for the last period (i.e. April 2005 to April 2011) estimated as 0.10 while it was more than 0.60 before the inflation targeting regime. In a very recent paper, Forero and Vega (2015) find a remarkable asymmetric response of consumer prices to exchange rate changes for Peru. Their result exhibits that while one-year pass-through after currency depreciations is 0.20, it is only 0.10 after currency appreciations.
For another Latin American country, Colombia, Rowland (2013) estimates the ERPT using monthly data from January 1983 to October 2002 by utilizing a VAR model. Similar to the literature, the paper finds that the degree of the pass-through decreases along the distribution chain and it is 0.15 for consumer prices in one year. However, Rincón and Rodríguez (2016) , using data from June 2002 to May 2015 and employing the Bayesian approach, claim endogeneity of pass-through to the state of the economy: the pass-through is greater when (1) CPI inflation accelerates, it is high, and its volatility is high (2) the real exchange rate is overvalued, (3) the output gap is positive, (4) the economic openness is low, (5) the commodity price is high, (6) the interbank interest rate is low. They also find that ERPT is asymmetric. If inflationary regime is in "high state", the pass-through is larger than when the regime is in "low state". The size of the pass-through is high if the depreciation/appreciation of the peso accelerates. Finally, if the size of the exchange rate shock is larger, the degree of the pass-through becomes larger. Khundrakpam (2007) corroborates the result of Chai-anant et al. (2008) . Arintoko (2011) shows that incorporating structural breaks such as moving from fixed to flexible exchange rate regime into models help improve estimation results. The estimated exchange rate pass-through in Arintoko (2011) for Indonesia for 1997Q4-2009Q4 period is 0.11. Kuncoro (2015) finds the existence of ERPT to both import and producer prices but no effect to consumer prices. However, according to Bank Indonesia's SSMX model, a 1 per cent exchange rate depreciation leads to a 0.16 per cent increase in consumer prices (Edwards and Sahminan (2008) ERPT has been investigated for emerging European countries as well. By joining the European Union, countries are expected to fulfill the Maastricht criteria, which cover many macroeconomic objectives. The exchange rate criterion imposes certain stability requirements such as remaining in the Exchange Rate Mechanism II for at least two consecutive years without devaluing the domestic currency or departing from the central parity by more than by 15%.
Therefore analyzing the degree of the pass-through becomes an important topic in these countries as well. Ögünc (2008, 2012) and Yüncüler (2011) find that the magnitude of the pass-through has decreased after 2001 economic crisis to about 15%. They attribute this reduction to two important factors: (1) the implementation of inflation targeting regime and (2) the decline in the indexation of prices to exchange rate.
Using several threshold-VAR models, Arbatli (2003) finds significant asymmetries in the relationship between exchange rate and inflation. In another paper, Kara et al. (2007) analyze exchange rate pass-through for different exchange rate and monetary policy regimes using timevarying parameters approach and conclude that monetary and exchange rate regimes might be the main determinants of exchange rate pass through process. In a recent paper, using various methods, Arslaner et al. (2015) estimate the size of the pass-through to consumer prices in Turkey to be around 0.15. In a recent paper, Kılınç and Tunç (2017) Aron et. al. (2014b) find that the degree of passthrough varies considerably across CPI components. By weighting the estimates by index weight, the aggregate pass-through to consumer prices after two years was estimated to be around 0.30.
Asymmetries in ERPT in Emerging Economies
A growing strand of the literature in emerging markets exchange rate pass-through departs from the linearity assumption by focusing on asymmetries with respect to size, direction, state of the economy, inflationary regime, and volatility level of exchange rate in the transmission of the pass-through to domestic prices.
Possible explanations for asymmetric responses of prices to exchange rate changes are discussed in the literature. The asymmetry with respect to the size of the pass-through (large vs. small) is explained by the presence of menu cost. Menu cost covers administrative, technical and informational costs of deciding and implementing a price change. Firms can absorb small exchange rate changes (smaller than menu cost) in their margins, but reflect in prices exchange rate changes exceeding a threshold (larger than menu cost).
Exchange rate pass-through can also be higher for depreciation than appreciations if firms face capacity constraints. In the case of an appreciation of importing country's currency, exporting firms might not be able to increase sales due to capacity constraints; they may instead choose to increase their mark-up with same sales volume and local currency price. However in the case of depreciation of importing country's currency, there is no capacity constraint binding.
Even when firms absorb part of the effect of depreciation by reducing their mark-ups, import prices in the importing country's currency could still increase. Therefore, exchange rate passthrough could be asymmetric with higher pass-through for depreciations than for appreciations stemming from capacity constraints.
Still another potential reason for the asymmetric response is the market share objectives of firms. Foreign firms with the objective of increasing their market share in importing country may prefer to keep their mark-ups constant while reducing their prices when importing country' currency appreciates. However, in the case of depreciation of importing country's currency, foreign firms reduce their mark-ups to partly offset increases in price in order to maintain or expand their market shares. In such cases, pass-through is higher for appreciations than depreciations. Table 2 displays the summary of empirical finding on asymmetric exchange rate passthrough. In the empirical studies, ERPT for depreciation is found to be larger than for appreciation. Investigating the non-linearities in the ERPT to emerging markets by utilizing a panel of 28 emerging countries, Caselli and Roitman (2016) reveal that ERPT during depreciations are statistically larger than ERPT during appreciations. Similarly, analyzing the main determinants of ERPT in sub-Saharan African countries, Razafimahefa (2012) finds that the pass-through is larger following a depreciation of local currency than appreciation. Mihaljek and Klau (2008) also reveal that while exchange rate depreciations have a significant and stronger effect on domestic inflation than appreciation in some countries, in a few countries appreciations seems to have a significant and stronger effect on inflation. The same conclusion is reached in country-specific studies with the exception of Khundrakpam (2007) where the author finds that while ERPT for appreciation in India is 0.20, it is only 0.05 for depreciations. In the case of India, the author states that most of the goods were domestically produced and the objective of foreign firms is to maintain or increase their market share. As discussed above, with the objective of market share concerns, ERPT for appreciation would be higher than for depreciations.
However, in the other countries (i.e. Brazil, Colombia, Poland, and Romania, Peru, and Chile), empirical studies conclude that while ERPT for appreciations are either insignificant or very low, it is significant and large for depreciation episodes.
The degree of the pass-through could also depend on the level of inflation. As Taylor (2000) stated, ERPT is expected to be low in low inflationary environments. Lopez-Villavicencio and Mignon (2016), analyzing the determinants of the ERPT for 15 emerging economies from January 1994 to July 2015, find that inflation environment matters in the sense that a declining ERPT is evidenced with more stable and anti-inflationary environments and adopting inflation targeting regime leads to a significant decline in ERPT for most countries. The same conclusion is obtained in country-specific studies as well. Analyzing the asymmetric ERPT in Colombia, Rincón and Rodríguez (2016) show that while the ERPT for high inflationary periods is around 0.29, it is about 0.23 for low inflationary environments after a year. The findings of Hajnal et. al (2015) for Hungary, Stoian and Murarașu (2015) for Romania, and Aleem and Lahiani (2014) for Mexico also corroborate the notion that the pass-through is lower in low inflationary environments than in high inflationary environment.
The magnitude of exchange rate changes could also have differential impact on the size of the pass-through. Empirical findings support this asymmetry. For instance, Caselli and Roitman (2016) find that the reaction of domestic prices during large depreciations is faster and more pronounced. More specifically, the ERPT is close to 0.40 in the presence of exchange rate depreciations of 10 to 20 per cent in magnitude, whereas, for low depreciations the degree of the pass-through is only 0.20. Rincón and Rodríguez (2016) show in Colombian context that the degree of the pass-through is not the same if the size of the shock to exchange rate is 1% than if it is 5%. In the case of a 5% positive shock, the total pass-through of total consumer goods is 11% in one year, while it is 13% if the shock is negative. Furthermore, Mihaljek and Klau (2008) reveal that while exchange rate changes have differential impact on domestic prices above some threshold levels, the threshold effects do not seem to be significant elsewhere.
Depending on the state of the economy, the impact of exchange rate changes on prices could also be different. For instance, Correa and Minella (2010) show that in Brazil, the ERPT is statistically greater when economic activity is high (i.e. output is above some determined threshold level), whereas it is statistically not different from zero when economic activity is low.
Doing a similar analysis for Poland, Przystupaa and Wrobel (2011) support the view that the pass-through is larger during expansions than during recessions.
Additional Topics
Some recent studies find that the source of exchange rate movements causes differential impact of even same-size exchange rate movements on prices. These studies suggest that instead of treating exchange rate changes as exogenous movements when estimating ERPT, it is necessary to determine the reasons behind such exchange rate movements. Analyzing the ERPT for the UK using SVAR model with sign restriction assumption, Forbes et. al. (2015) find that exchange rate fluctuations caused by external shocks or monetary policy shocks lead to greater ERPT while the same-size exchange rate fluctuations stemming from domestic demand shocks causes smaller pass-through to prices. In another study on the diffential impact of exchange rate movements on prices, Shambaugh (2008) analyzes the ERPT for a panel of countries for the time period of 1973Q1-1999Q4 using a VAR model. The results indicate that the import prices passthrough do not vary considerably across different shocks to exchange rate while this is not the case for consumer prices. The size of pass through to consume prices do change depending on the type of shocks. For instance, after nominal shocks prices change more than exchange rate, generating pass-through ratio of more than one, while demand shocks have pass through ratios of close to zero. As pass-through appears to be different in response to different shocks, pastmeasures of pass-through may not be a very good predictor of future patterns of pass-through as the reasons behind exchange rate changes might not be the same. Therefore, policy maker should not assume that pass-through is constant or should not always use a rule of thumb to predict passthrough.
A new strand of the literature examines the pass-through to domestic prices using subcomponents of aggregate price indices and micro-data sets. Aggregate price indices could potentially hide important information about the pass through since they consist of sub-group of indices with quite different responses to exchange rate movements. The price responses of service sector, non-tradable sector or sectors with less or no imported intermediate goods are supposed to be different to exchange rate changes than the price response of tradable sector or sector with heavy usage of imported intermediate goods. While ERPT is expected to be low for the former ones, it is usually higher for the latter group. Aron et. al (2014b) analyzed the ERPT in South Africa using highly disaggregated micro data for 2002-2007 time period. The results of the paper suggest highly heterogeneous response of prices to ERPT with the highest pass-through in foods with the magnitude of over 0.40 after 2 years. Özmen and Topaloğlu (2016) , analyzing the pass through for sub-components of CPI in Turkey, also show heterogeneous response of prices to exchange rate changes.
Conclusion
This paper surveyed the empirical research on the ERPT in emerging economies. The main conclusions of the paper are as follows. (1) Therefore, policy maker should not assume that the pass-through is constant or should not always use a rule of thumb to predict the pass-through. 
